The design of a low loss one-to-four power splitter suitable for beam forming networks in antenna arrays is presented. The power splitter is constructed of a shorted waveguide in which five coaxial probes are inserted. Methods for the design of the power splitter are presented together with an experimental verification.
INTRODUCTION
Planar antennas of microstrip patches are often used for airborne radar applications. Such antennas often consist of several panels of microstrip patches. To feed the individual panels from a single input port, a power splitter is needed. The power splitter could be constructed using traditional microstrip components (branch-line couplers, Wilkinson power splitters etc.) but their losses are relatively high. In this paper a low loss power splitter, construced of a piece of shorted waveguide containing coaxial probes is presented. To design the power splitter both method of moments models and network models have been developed for the probe-to-waveguide components involved. Using these models, a four way power splitter with unequal split has been designed, manufactured and measured.
THE POWER SPLITTER
The designed power splitter, shown in Fig. 1 
THE METHOD OF MOMENTS M)ODEL
The MM models of the probe-to-waveguide components are based on the work of' Jarem [1] . The MM models use sinusodial functions for the expansion of the currents on the probe surface. Only the y-directed parts-of the probe current is included -in the analysis and is approximated by ten filamentary currents equally spaced on-the surface of the circular probe. The field-scattered from the probe currents are found using the electrical Green's functions for a rectangular waveguide. The coaxial source is approximatecd by a magnetic frill current radiating into half space. Finally, the probe currents are found by requiring', in a Galerkin type of procedure, that-the tangential -electric field is zero in the center of the probe. Three different MM models have been programmed: one,model for two closely spaced probes in a semi-infinite wavegu'ide and models for a single probe in both a semi-infinite and an infinite waveguide.
NETWORK MODELS
Network models have been developed for the three types of proberto-waveguide components. The network models -make it more feasible to include the -components in a microwave CAD program, since only three circuit elements are needed to describe each probe. The network model for a single probe in an semi-infinite waveguide is shown in Fig. 3 . The values for the circuit elements can be found from the scattering parameters using simple expressions. 
EXPERIMENTAL RESULTS
To test the performance of both the MM models and the network models, the four way power splitter was designed using the transmission line circuit show in Fig. 2 . Since the poweri splitter is intended for a microstrip antenna used in a specific SAR radar system, the power splitter was designed with unequal split. The level of the output of two of the output ports (ports 3 and 5) are designed to be 70 % of the level of the output of the remaining two ports (ports 2 and 4). The input reflection of the input port (port 1) is designed to be as low as possible in the frequency band of operation: 5.3 GHz ± 50 MHz. The power splitter was manufactured from standard C-band waveguide and the probes are standard SMA-connectors with long center conductors.
In Fig. 4 the input reflection coefficients of the input port is shown when all the output ports are matched. The solid curve represents the calculated input reflection coefficient and the dashed curve the measured. In Fig. 5 Fig. 1 , the, transmission coefficients between port 1 and the ports 4 and 5 are equal to the transmission coefficients between port 1 and the ports 2 and 3. The loss of the power splitter has been measured to be less than 0.1 dB in the frequnecy band 5.3 GHz ± 100 MHz. 
